Physiologically based models for bone-seeking elements. III. Human skeletal and bone growth.
A model of skeletal and bone growth for the human from birth to maturity has been developed. Dry and hydrated bone, bone marrow, ash, and calcium are included in the model. Growth of the skeleton and its fractions is expressed as a set of allometric equations relating fraction volume or weight to body weight. Blood flow rates to mature bone and bone marrow are scaled from experimentally determined values in smaller animals, but bone and marrow volumes and growth patterns cannot be scaled directly from measurements or models in small animals. The growth model compares well with measured bone weights, ash weights, and bone and skeletal densities in humans. Its form is adaptable to physiologically based description of the kinetics of bone-seeking elements.